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Thank You 
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R&D Areas: CO2 Capture 
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$12MM $80MM 



Carbon Capture Program Budget 
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Post-Combustion

Pre-Combustion

$69MM 
$66MM 

$92MM 



Growth of the NETL Carbon Capture Program 
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Program Area Key Technology Number of R&D Projects Total 

TRL 1 TRL 2 TRL 3-4 TRL 5-6 TRL 7 

Post-Combustion 
Capture 

Solvents 3 9 5 - 17 

Sorbents 3 9 2 - 14 

Membranes 4 5 1 - 10 

Hybrid/Novel 5 3 1 1 10 

Pre-Combustion 
Capture 

Solvents 2 1 - 3 

Sorbents 2 1 1 - 4 

Membranes 2 5 - - 7 

Hybrid/Novel 3 - - - 3 

Compression Compression - - 2 - 2 

TRL Totals 24 33 12 1 70 

Capture Program: Active Portfolio Distribution 

Need for fresh, transformational ideas 
ά²ŀǾŜέ ƻŦ ōŜƴŎƘ ǎŎŀƭŜ ǇǊƻƧŜŎǘǎ ŀǇǇǊƻŀŎƘƛƴƎ ƎǊŀŘǳŀǘƛƻƴ όмκн ƻŦ ǇƻǊǘŦƻƭƛƻύ 
¦Ǉ ǘƻ мн ŎŀƴŘƛŘŀǘŜ Җмa² Ǉƛƭƻǘǎ ǇǊƻƎǊŜǎǎƛƴƎ ǘƻǿŀǊŘ ƭŀǊƎŜ Ǉƛƭƻǘ όнр-50MW) 
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Laboratory/Bench-Scale 
- Simulated operating conditions  

-Short duration tests 
(hours/days) 

- Proof-of-concept and 
parametric testing  

- High risk 
-0.2 to 1,000 scf per minute 

 

up to 0.5 MWe ς> TRL: 2-4 

Capture Technology Progress 
Performance Improvement & Scale Up Drive Costs Down 

Then 
(>$100/Tonne) 

Now 
(~$60/Tonne) 

1 MW Solvent Pilot 

(Neumann) 

5 MW Oxy-combustion Pilot 

(Alstom) 

25 MW Solvent Heat Integration  
(Southern Company) 

Pilot-Scale Slipstream  
- Real operating conditions 

- Longer duration tests 
(weeks/months) 

- Lower risk 
- 5,000 to 100,000 scf per minute 

 

1.0 to 25 MWe ς> TRL: 5-7 

Demonstration-Scale 
- Variable operating conditions 

- Extended duration  
(typically years) 

- Demonstrate integrated full-
scale; Minimal risk 

commercial application 
- CO2 Utilization/Storage 

 

Project(s) ς  50 to 500 MWe 
 ς> TRL: 7+ 

Future 
(<$40/Tonne) 
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U.S. CO2 Capture 
Pilots/Demos through 2017 
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Performance Improvements in Capture R&D 
Improvements Drive Down CO2 Captured Cost 

2005 2012 2020 

 $100+/Tonne 
(FOAK)  

~ $60/Tonne 
(NOAK) 

< $40/Tonne 
(NOAK) 

Energy Penalty Reductions 
Enable Cost Reductions 

Relative to 
Supercritical PC Plant 
w/o Capture (39.3% 

HHV efficiency) 
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Tracking DOE Goals 

Crosscutting 
Research 

Carbon Capture 

$40/tonne 

A-USC 
Materials 

($/tonne) 

Post-
Combustion 

Capture 
($/tonne) 

Advanced 
Compression 

($/tonne) 

Milestone A 
(metric: pilot 
start-up, # of 

test hours, etc. 

Milestone B Milestone C 

Supporting 
projects 

Solvent 
Pathway 

Sorbent 
Pathway 

Membrane 
Pathway 

This is for New Plants and assumes comparison to SCPC plant with 

carbon capture ($60/tonne) 

Overall Goal:  $60/tonne to $40/tonne ($20/tonne 

reduction ) through R&D which will be completed by 

2020 (i.e, through large-pilot-scale and ready for demo in 

2020-2025 timeframe) 

Post-Combustion 
Pathway 

Oxycombustion 
Pathway 

IGCC Pathway 

Check marks indicate info or data that we 

have available, or boxes that are part of 

the chartôs flow pattern.   

V  

V  

V  

V  

V  

V  

Example:  Post-Combustion 
Pathway, 2nd Generation 

Technology 

10 




